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A STUDY IN SOCIAL DYNAMICS: A STATISTICAL 
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FOR THE INCREASE OF POPULATION IN THE 
UNITED STATES. 

By John M. Gillette, Ph.D., Professor of Sociology, University of North 

Dakota. 



Little appears to have been published relative to the specific 
points discussed in this study. The present writer has be- 
come interested in the field in consequence of the repeated 
attempts he has made to ascertain the amount of rural migra- 
tion. In seeking to devise methods by which that factor 
could be measured, he has gradually developed conceptions as 
to how the larger problems of natural increase for the nation 
and its parts and how the factors which determine any particu- 
lar kind of community increase may be measured. His earlier 
publications of estimates of rural migration unfortunately 
were inaccurate, but a later study* in this present field, which 
embraced a calculation of that factor also, laid a more ample 
and trustworthy foundation for the present investigation. In 
the same issue Mr. Earl Clark, of the Russell Sage Founda- 
tion, published an estimate of the factors of urban increase in 
the United States,f the results of which, when account is taken 
of the somewhat different view of the scope of the undertaking, 
practically agree with those embodied in the study just cited. 

Investigations relative to natural increase of population in 

*" Measure of Rural Migration and Other Factors of Urban Increase in the United States," by John M. 
Gillette and George E. Davies, Qcaeteelt PtmiiCATiOKS of the American Statistical Association, Vol. 
XIV, pp. 640-653. 

t" Contributions to Urban Growth," by Earl Clark, Ibid, pp. 654-671. 
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the nation as a whole, in its several geographical divisions, 
and in its distinct types of communities, rural and urban, 
which further attempt to analyze the situation relative to 
those different areas and communities so as to exhibit the 
comparative strength of the various determining and con- 
tributing factors affecting the increase or decrease, are of the 
profoundest significance. They are far beyond being of "aca- 
demic" interest only, for they reveal the mechanism of the 
national population at work and the basis for a causal inter- 
pretation in the field of economics, political science, sociology, 
history, ethics, and other related sciences. They throw light 
on and go far towards answering the question as to what stocks 
in our population, native or foreign born, are the vigorously 
reproductive ones. They yield data which will do much to 
determine whether or not immigration to this country has 
actually increased the population beyond what it would have 
been had the nation depended on its own reproductive powers 
alone. They also help to answer the query as to which kind 
of community, rural or urban, is the more advantageous with 
respect to the increase of population. In like manner they 
reflect the determinative influence which economic opportu- 
nities have on natural increase as exhibited in the varying 
rates of the different geographical divisions. Further, these 
results reveal unmistakable differences between native and 
foreign stocks, and the Negro and white races, in their com- 
petition for survival. 

Such considerations and results invest the data with a practi- 
cal concern of the utmost gravity. They project into the 
governmental sphere such questions as these: what stock, 
regions, and kind of community are most advantageous when 
measured by their effects on the fecundity of population? 
Since the results are what they are, what should the govern- 
ments, national, state, and municipal, undertake to ward off 
the decadent tendencies and to place a premium on the bene- 
ficial ones? 

They also project the same practical questions into the 
arena of individual consideration, and arouse serious personal 
concern. In view of the unfavorable conditions that must be 
inferred to exist in some regions or in some kinds of community, 
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should he seek to cast his lot in the region or community which 
is proven to be the more favorable to human life? The vast 
interdivisional migration of native born populations indicates 
that already millions of people are instinct with this considera- 
tion. Should other millions once become intelligent and ac- 
quainted with the actual conditions, a movement might result 
that would change the balance of population and affect the 
destiny of great areas. 

The difficulties involved in making estimates in this field 
are great. Because of the almost overwhelming complexity 
of the situation, the multitudes of unknown factors involved, 
and the dearth of exact and pertinent data, the project is not 
dissimilar to that of the celestial physicist who, not being able 
to observe the disturbing body, is obliged to locate it by a long 
series of mathematical calculations. 

The veteran statistician knows perfectly well that an inves- 
tigation of this nature develops problem after problem for 
which there exists no ready made solution and which the in- 
genuity of the investigator must meet by devices and methods 
wrought out as occasion demands. The search for facts which 
will give a cue to the solution of such problems is time-con- 
suming and frequently disappointing. Circuitous methods are 
often necessary which many times lead the zealous amateur 
worker into blind alleys. It may be glorious to spend a month 
of earnest effort to work out results by a newly invented device, 
but if they are worthless it is indeed discouraging. There is 
no glory unless success is at last attained. The writer has 
nearly 200 pages of legal notepaper filled with the mere indi- 
cation of methods and results developed in the course of this 
investigation, and the mathematical operations to carry out 
the methods would demand a far greater space. It has often 
been a case of trial and error. Perhaps the reason the task has 
not been executed earlier was that the veteran statistician 
suspected the risks involved in the project and the foolhardi- 
ness of the undertaking. 

The statistician does not expect absolute accuracy in a 
set of statistical results because he knows that statistics 
is the science of estimates and that the final figures are 
only approximations. The only claim that a statistical in- 
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vestigator dare make is that his conclusions come close to the 
true situation. 

The writer has sought to work out scientific methods by 
means of which the problems set up might be solved. That 
there is such close conformity in several sets of results which 
were worked out by utterly different methods is the most 
convincing evidence to his mind that the conclusions are ap- 
proximately correct. This is particularly true respecting the 
rates of natural increase attained for the United States. Those 
worked out by means of data and methods quite independent 
of each other show a divergence of only about five one hun- 
dredths of one per cent. And much the same is true of the 
division rates independently obtained, and of the totals of the 
factor, rural migration, resulting from several distinct opera- 
tions. 

I made certain modifications in mortality rates, as a conces- 
sion to Professor Walter F. Willcox, after I read his strictures 
on low mortality rates reported by some of our western states.* 
I revised my estimates in several states for both rural and 
urban districts, raising them somewhat above my first esti- 
mate. Since the rates for these communities, for the different 
divisions, and for the nation are the weighted averages of the 
local rates, the final rate of natural increase for the nation was 
only slightly lowered. 

No doubt the general scheme adopted here will undergo a 
modification in certain of its particulars in the hands of critical 
investigators. But the present undertaking should serve as 
a foundation and point of departure for future workers in the 
attainment of similar results. When the next census data 
are made available, it will be possible to apply the plan devel- 
oped here to these data and to secure results with a minimum 
cost in time and labor. 

By natural increase is meant, for the purposes of this paper, 
the increase that was made during the decade 1900-1910 by 
the population of 1900, independent of the gains from immi- 
gration. Since my chief aim is to reckon the potency of our 
various population areas and communities, the factor of emi- 
gration must be considered, since to disregard it would be to 

* Quarterly PUBLICATIONS of the American Statistical Association, Vol. XIV, pp. 711-726. 
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distort the idea of our real producing ability. This conception 
of natural increase differs from the one commonly employed, 
since the latter includes all actual gains by natural increase 
to the initial population, whether due to its own reproductive 
processes or to those of immigration. 

A considerable degree of positivity attaches to the rate of 
natural increase estimated for the nation because that rate 
has been established by two different methods. The first 
method consists in the use of immigration and emigration to 
determine what part of the decennial growth of population 
was due to natural increase and what was the potency of the 
latter. The second method seeks to establish birth and death 
rates for the nation, the difference between the birth rate and 
the death rate being the rate of natural increase. It will be 
seen that two different estimates of the birth rate are em- 
ployed and that these are variants of the second method. 

The national population in 1900 was 75,994,575; in 1910 it 
was 91,972,266, a gain of 15,977,691.* This increase of 21.0 per 
cent, can not be the rate of natural increase of the nation 
because of the disturbing factors of immigration and emigra- 
tion. 

The factor of emigration necessarily enters into the process 
of estimating the rate of natural increase of the nation, when 
the determination of that increase involves the computation 
of the relative force of the various causes which produce gains 
and losses in the population. Emigration counts as a loss 
factor, but nevertheless it is a positive element in calculating 
the potency of natural increase. 

Strange as it may seem our national government has done 
practically nothing toward recording losses of our permanent 
population. It keeps a record of emigrant aliens, but statis- 
tics which could form a basis of judgment as to the amount of 
emigration of citizens are scanty and only within the last few 
years have these data appeared. Consequently my first 
attempt at estimating the force of this factor was based on the 
statements of emigration from the United States to Canada 
published by the Canadian government. The results of the 
estimate appeared in a recent article in the Publications of the 

•Abstract of 13th Census, p. 22. 
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American Statistical Association.* It was reckoned that dur- 
ing the decade 1900-1910, 517,000 individuals settled in 
Canadaf and that enough more went to other parts of the 
world to bring the total emigration up to 550,000. The pres- 
ent calculations indicate that this amount is approximately 
correct. 

The more recent reports of the United States Commissioner 
General of Immigration! afford data from which an approxi- 
mation can be made. They record the number of citizens of 
the United States annually arriving and departing at ports of 
entry and at the Canadian boundary stations. During the 
four years, 1911-1914, the excess of departures over arrivals 
was 296,742. For a ten year period at the same rate, the 
excess would total 741,830. Assuming that the same relative 
emigration occurred during the preceding decade, and pro- 
portioning the excess to the average population of that decade, 
the resulting emigration for 1900-1910 is found to be 557,000. 
This so nearly corresponds to my previous estimate that that 
estimate may be used unchanged. 

We may anticipate the rate of natural increase in the nation 
to apply to this amount of emigration for finding its total 
reducing power on our population. Had the 550,000 persons 
remained in the United States their number would have been 
increased by one half of 13.7 per cent, making the total loss 
588,000. 

Since 1820 immigration has been an increasing factor in the 
growth of our population. The United States has exhibited 
the most rapid rise in population of all the modern nations, 
Russia standing as a close second. It is a matter of great 
importance to determine to what degree our national popula- 
tion of itself contributes to this remarkable advance. How 
far will immigration account for the decennial rate of gain of 
21 per cent.? 

In estimating the contribution of immigration, since I am 
determining the potency of the 1900 population, it will be 
necessary to reckon the decennial net immigration, and the 

•Sept., 1915, p. 645. 

t" Immigration Facts and Figures," issued by the Minister of the Interior, Ottawa, Canada, p. 3, gives 
data for the Canadian estimate. 
JReports of the Commissioner General of Immigration, United States, 1912, p. 67, and 1914, p. 35. 
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natural increase for that immigrant population. The first 
task is simple, the other one difficult because of great com- 
plications. 

The United States Bureau of Census estimates the net immi- 
gration of the decade, 1900-1910, as 5,250,000.* This closely 
agrees with the results obtained by reckoning that 80 per cent, 
of the foreign born within the United States in 1900 lived in 
the United States in 1910f and subtracting the amount from 
the number of foreign born enumerated in 1910. This gives 
a net immigration of approximately 5,243,000. 

It is necessary to discover how much this net immigration 
is incremented by its own natural increase during the decade 
in question. My estimate of 17.4 per cent, as the rate of 
natural increase for that population was obtained as follows: 

The birth rate for immigrants was reckoned by taking the 
European birth rates of Hungary, Prussia, Germany, Italy, 
Great Britain, Norway, Sweden and Denmark, France, Spain, 
Portugal, and Ireland, nations from which we obtain the bulk 
of our foreign population, and weighting' them by the appro- 
priate populations living in the United States. This was 
found to be 32.8 in 19004 Had we the figures for Russia, the 
average rate doubtless would be greater. 

This average rate of 32.8 must be increased because of the 
•excessive adultness of immigrants. As compared with the 
population of the United States in 1910, the immigrants of 
the decade ending 1910 were 59 per cent, more adult, that is, 
were of the fecund age, 15 to 45, to an extent 59 per cent, 
greater than the whole population.! So increased, the birth 
rate becomes 52.2. 

But immigrants have a preponderating maleness. I esti- 
mate that females constitute 38.6 per cent, of the net immi- 
grant population.)! Assuming a male for each female, there 
is an excess of 22.8 per cent, of males over females. The last 
resulting rate, reduced by this percentage, is 40.5. It is pos- 

•Abstract 13th Census, p. 191. 
tCensus 1910, Polulation, Vol. I, p. 1017. 

{Abstract 13th Census, p. 188, and Bailey, Modern Social Conditions, p. 97. 
JAbstract 13th Census, p. 128. 

IIEstimate from Reports Commission General of Immigration, United States, 1909, 1910, 1911, 1912, 
1913. 
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sible that this rate is too low.* On the other hand, since the 
birth rate of populations migrating to communities having 
higher standards of living tends to decrease and since most of 
the immigrants are derived from rural Europe and settle in 
cities, it may be concluded that greater economic opportuni- 
ties here do not largely increase the rate. 

A further estimate is necessary before this rate can be ap- 
plied to the immigrant population. The net immigration of 
5,243,000 suffered a death rate during the decade, the dece- 
dents being eligible to increasing the population before death. 
On the basis of the average mortality rate of that decade there 
should have been enough decedents to swell the child bearing 
immigration to 5,651,000. From the application of the above 
birth rate, it is found there would be born 1,130,000 children 
during that period of time. 

But the children born to immigrants suffer a decrease by 
death during the ten year period. According to a probability 
curve drawn from Forsythe's Life Tables,f about 18 per cent, 
of the population dies by the tenth year of age. While this 
rate may be too low for the class of children in question it must 
be used because of the dearth of other figures. This reduces 
the number of children to 916,500. Dividing this sum by 
5,243,000, the decennial increase rate for the immigrant pop- 
ulation of 17.4 per cent, is obtained. As the result of this 
series of computations concerning immigration, it is found that 
there is a numerical population value of the specific net immi- 
gration amounting to 6,159,000. 

The entire potency of the 1900 population for increase is 
measured by decreasing the decennial gain in population, 
15,977,691, by the total force of the net immigration, 6,159,000, 
and increasing the result in turn by the amount of emigration 
plus its increase, 588,000. Dividing the resulting 10,407,000 
by the 1900 population, 75,994,575, the resulting percentage, 
13.7, is the rate expressing the power of that population to 
reproduce. 

The actual increase, however, is expressed by the percentage 
obtained by disregarding emigration and the natural increase 

•See Ellwood, Sociology and Modern Social Problems, p. 176, and Report of Immigration Commission, 
Vol. 2, p. 497. 
tQoAETEBLT PUBLICATIONS, Am. Stat. Assn., Sept., 1914, p. 234. 
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of immigration, a percentage of almost 14.2. This latter per- 
centage is slightly below the figure, 14.8, suggested by the 
census bureau at the 13th census.* And the potency rate of 
13.7 per cent, is also below the census approximation of 14.0. 

It is seen that immigration contributes a large share of the 
decennial increase of population. On the basis of the fore- 
going estimate its contributing power is 21 — 13.7-7-21 = 34.7, 
practically 35 per cent. During the three decades, 1790-1820, 
previous to the coming of immigrants in force, the decennial 
increase of population averaged 34.5 per cent., practically all 
of which was due to natural increase. That rate, less the 
present rate of 13.7, marks the decline in the rate of natural 
increase, a decline of over 60 per cent, of the original rate. 
The earlier rate is over two and a half times as great as the 
present rate. The consideration of the decline in the rate of 
natural increase yields a more direct and vivid picture of the 
movement of a modern nation in the direction of the much 
discussed "race suicide" than does a study of the decline in 
the birth rate, because, unless the latter is accompanied by 
similar study of the death rate, only 'hazy conclusions can be 
drawn. For real race suicide occurs only when the death rate 
exceeds the birth rate. 

The question, as to whether or not immigration to this 
nation has really increased our population, might appear 
ridiculous in the face of the fact that during the last census 
decade that influx contributed 35 per cent, of the increase of 
our population, and likely accounted for quite as large a pro- 
portion of the gains during the more recent preceding decades. 
Yet some intelligent students of the question have so held, 
claiming that had not the immigrants come in competitive 
numbers our national rate of natural increase would have 
continued sufficiently high to offset our gains in population 
from immigration. 

The fact is, however, that the birth rate of the United States 
was decreasing before the heavier waves of immigration struck 
our population. This heavy pressure evidently was not seri- 
ous prior to about 1850. The ratio of foreign born to the 
population at that date was 1 foreign born person to 9.5 of 

•Abstract 13th Census, p. 78. 
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the population in general. The next decade it rose to 1 :7.6, 
from which it has not greatly varied since that time. The 
ratio was 1 :19 in 1840 and 1 :48 in 1830. The two latter ratios 
are estimated on the basis of the ratios of the successive decen- 
nial amounts of foreign born population from 1850 to 1870. 
Our birth rate doubtless would have decreased had there been 
only slight or no immigration, since other nations which have 
received little immigration have suffered a decided decrease of 
such rate. But it is somewhat apparent that immigration has 
affected the increase rate of the native stock. This is seen in 
the relation of the frequency curve (Graph I) of the num- 
ber of children under 5 years of age per 1,000 women of 15 to 
44 years of age, from 1850 to 1910, to the curve of the trend 
of annual immigration, drawn on the basis of a thirteen year 
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period, for the same time.* The variations of the former 
synchronize with the undulations of the latter in a striking 
manner. Of course, it is possible to say that the conditions 
which cause the fluctuations in immigration also produce simi- 
lar changes in the rate of natural increase. No doubt there is 
a degree of truth in this statement. 

Some have sought to demonstrate that it is urbanization 
which lowers the rate of population increase rather than immi- 
gration. Thus Goldenweiser offers selected statistics in sup- 
port of this contention, f He places in parallel columns the 
"percentage of population living in the cities of at least 25,000 
inhabitants: 1900," the "percentage of population foreign 
born: 1900," and the "number of children under 5 years of 
age per 1,000 native white women 15 to 44 years of age: 1900." 
Upon inspection, he pronounces an apparent correlation be- 
tween the number of. children and urbanization rather than 
between the former and immigration. 

The correlation he considers apparent is not conclusive, 
however, for upon application of the scientific principle of 
correlation to his data it is discovered that the coefficient of 
correlation in favor of the influence of immigration on the 
number of children is greater than is that of urbanization, the 
former being .73 and the latter .66.$ While, from these coeffi- 
cients, a decisive case cannot be made out for either immi- 
gration or urbanization exclusively, yet since the coefficient 
for immigration is larger than that for urbanization it would 
appear that the former possesses the greater causal relation to 
the birth rate. 

However, should we regard the factor of foreign born popu- 
lation as a more accurate measure of the pressure exerted on 
our native born population than the element of immigration, 
the above conclusion drawn from Goldenweiser' s data would 
have to be reversed, since the coefficient of correlation between 
the foreign born factor and the number of children to 1,000 

•For estimates of number of children, see article by Walter F. Willcox, Quabtekly Publications of the 
American Statistical Association, XII, p. 491; the trend of immigration was made from data given in the 
Reports of the Commissioner General of Immigration. 

t American Journal of Sociology, Vol. XVIII, pp. 348-350. 

JI desire to acknowledge my indebtedness to my colleague, Dr. George R. Davies, for suggesting the 
correlation between the frequency curve of children of fecund women and the 6uctuations in immigration, 
and for the coefficients of correlation between the various factors in Goldenweiser's table. 
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women of child bearing age is only .38. Probably there is 
good reason for thinking of the pressure exerted by the foreign 
born on our native population as the truer index, since it is the 
permanent factor in the situation, immigration fluctuating 
according to conditions. 

No doubt immigration has been a factor in causing a reduc- 
tion of the birth rate in the United States, but that it is the 
sole factor cannot be sustained in the face of the fact that 
other states and nations having little or practically no immi- 
gration have sustained quite as large or greater decrease in 
their birth rates. That urbanization is an important causal 
factor in reducing the birth rate must be concluded from an 
inspection of the decennial rates of natural increase presented 
in columns 8 and 9 of Table I. When it is noted that the rural 
rate is almost twice the urban rate for the nation as a whole, 
that in only one division does the latter exceed the former, 
and that in some divisions the rural rate is three times the 
urban rate, it can scarcely be doubted that the factor of urban- 
ization is the most important cause of lowered increase rates. 
Urban birth rates are lower than rural birth rates and its death 
rates are higher than those of the latter. 

The task of securing rates of natural increase for rural and 
urban communities is a difficult undertaking, because data for 
their immediate determination are deficient. Had we mor- 
tality and birth data for them it would be a simple matter to 
obtain their difference. But trustworthy registration of births 
obtains for only New England and a few cities in other divi- 
sions, and the registration area for deaths embraces only about 
two thirds of the national population, many states and some 
divisions being without complete registration. And while 
nothing like an exact estimate can be made in view of these 
conditions, I believe it is worth while to make an initial calcu- 
lation, trusting to time either to perfect it or to develop 
complete registration of births and deaths. 

One method of securing natural increase rates for rural and 
urban districts is to find a substitute method of deriving births 
and to approximate death rates in states not having them. 

If the census reported the number of children living in urban 
and rural communities under one year of age, we need only 
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to discover the portion of children who had died to obtain the 
number born. But the best the census does is to give the 
number of children under five years of age living in such dis- 
tricts. 

By the use of a frequency curve constructed from data fur- 
nished by Forsyth's Life Tables* it is possible to calculate the 
average age and conversely the average number of children 
who died within the five year age group. The life table rep- 
resents the elimination by death obtaining among a given 
number of persons all of whom begin life at the same moment, 
and it might appear that a probability curve erected on such 
a basis would misrepresent a curve constructed from the data 
of an actual population in which at each point of time, during 
the five year period, infants are being born. But an analysis 
of the latter data shows that the two situations are similar 
and that their probability curves are practically identical. 
For the whole United States population such a curve yields 
approximately 86 as the average percentage of children, out 
of all those born during the five years, who are living: con- 
versely the average percentage dying is 14. 

But the life table does not distinguish between cities and 
country and it is most likely that child mortality is somewhat 
greater in the former than in the latter. Evidently the rural 
percentage should be less and the urban percentage more than 
86. The approximately correct percentage in each case was 
determined by the following method of calculating rural and 
urban mortality rates for rural and urban children under 1 
year of age, discovering their ratio, and applying it to the five 
year age group. 

Of the Negro population, 2.6 per cent, and of the white, 2.4 
per cent., are under 1 year of age.f But the application of 2.4 
per cent, to both rural and urban populations does not yield 
the total number of children of that age. For the national 
population, also, 9.9 per cent, of the urban and 13.0 per cent, 
of the rural are under 5 years of age. The same disproportion 
must be true of children under 1 in the groups, since the ratio 
of registered deaths in rural districts of the one year and five 

•Quarterly Publications, Am. Stat. Assn., Sept., 1914, pp. 228-235. 
tCensusl910,Vol.I,p.3U. 
2 
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year age groups and that in urban districts of similar age groups 
are almost identical, being 72.0 and 71.3, respectively. Hence, 
with 2.4 per cent, as a basis, multiples which, applied to urban 
and rural populations, will produce the census number of chil- 
dren under 1 year of age, may be obtained by trying out 2.39, 
2.38, etc., for urban and 2.41, 2.42, etc., for rural. It is found 
that 2.25 applied to the urban population and 2.55 applied to 
the rural population produce the census number of children 
under 1, a difference of 6.2 per cent, in favor of the rural. Pro- 
ceeding in the same nanner relative to Negro infants, the cor- 
responding rates of 2.2 and 2.8 are established. 

From the Mortality Report* it is possible to estimate the 
number of Negro children who survived at the end of a year 
by taking 2.8 per cent, of the rural and 2.2 per cent, of the 
urban population, and by the use of the number of deaths 
reported in each case, estimate the infant death rates. The 
consequent rural Negro infant death rate is 11.6, and the 
urban rate is 18.7. The rates established for white infants 
are: rural, 7.96; urban, 11.9. Weighting the rural rates in 
each case by their respective white and Negro populations and 
treating the urban rates in like manner, there ensues a rural 
infant death rate of 8.5 and an urban rate of 12.3. Should 
we desire to weight these in turn by their respective popula- 
tions, a national infant death rate of 10.25 is established. 

Granting that the same difference between the rural and 
urban death rate for children under 5 exists as for those under 
1, it is not difficult to determine how the previously obtained 
86 per cent., the average percentage of children under 5 who 
are living out of all who were born, is to be distributed to rural 

and urban groups. For if (91.5+87.7) -J-2=89.4, then^±^= 86. 

Then 91.5 : 87.7 :: x :y. Whence x equals approximately 88 
and y equals approximately 84. Hence the average percentage 
of rural children under 5 who survive is 88, that of urban chil- 
dren, 84. 

We may proceed now to apply these rates to rural and urban 
populations. In 1910 there were 4,200,291 urban children 
under 5 years of age. Since these represent 84 per cent, of 

•1911, p. 150. 
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those born, the number of births must have been 5,000,000. 
Dividing this number by the urban population midway be- 
tween 1907-1908, a rate of 25.2 is secured as the birth rate. 
Proceeding to apply the rural percentage, 88, in the same man- 
ner, a rural rate of 30.3 is obtained. 

As a result of applying 84 per cent, to the urban population 
of each of the divisions of the United States and 88 per cent, 
to their rural populations, urban and rural birth rates are 
established for the nine divisions. These birth rates will be 
found in columns 1 and 2 of the accompanying table, Table I. 
Column 3 contains the birth rates of the several division 
populations. These rates were established by weighting the 
rural and urban rates with the rural and urban populations of 
1900. It is seen that division rural birth rates have a range of 
over 16, the lowest being 21.0, New England, and the highest, 
36.4, West South Central. There is a much smaller range in 
the urban communities, the Pacific being the lowest, 20.4 and 
the West South Central the highest, 27.0. As to division rates, 
the Pacific has the lowest, 23.1, the West South Central the 
highest, 34.1. To most persons it will be a surprise to learn 
that the Pacific division has a lower birth rate than New Eng- 
land. 

TABLE I. 

RATES OF BIRTH, DEATH, AND NATURAL INCREASE IN THE UNITED STATES FOR 
THE DECADE 1900-1910. 





Birth Rate. 


Death Rate. 


Rate Natural Increase. 








Total. 
















Rural. 


Urban. 






Rural. 


Urban. 


Total. 


Rural. 


Urban. 






Present 

Estimate. 


Children's 

Bureau 

Estimate. 


Total. 


New England . . 


21.0 


24.4 


23.6 


24.4 


16.0 


17.1 


16.9 


5.0 


7.3 


6.8 


Middle Atlantic 


25.5 


26.4 


26.0 


26.2 


14.8 


16.8 


16.2 


10.7 


9.6 


10.4 


East North 






















Central 


25.2 


24.7 


25.2 


24.2 


12.8 


13.9 


13.4 


12.4 


10.8 


11.6 


West North 
























28.4 


22.5 


26.3 


25.5 


10.3 


12.4 


11.0 


18.1 


10.1 


15.8 


South Atlantic . 


34.4 


25.4 


32.1 


31.2 


15.5 


19.4 


16.4 


18.9 


6.0 


16.0 


East South 






















Central 


34.4 


25.4 


32.2 


31.6 


14.7 


18.0 


15.3 


19.7 


7.4 


17.8 


West South 
























36.4 


27.0 


34.1 


32.2 


12.5 


16.8 


13.4 


23.9 


10.2 


21.6 




31.6 


25.5 


29.4 


27.0 


10.5 


15.0 


12.1 


21.1 


10.5 


17.6 




24.6 


20.4 


23.1 


19.9 


12.0 


13.8 


13.0 


12.6 


6.6 


9.8 


United States 


30.4 


25.2 


28.6 


(27.1) 


13.5 


16.4 


14.7 


16.9 


8.8 


13.65 
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It will be noted that the New England and Middle Atlantic 
divisions are the only ones in which the rural birth rates are 
lower than the urban. This is probably due to the large for- 
eign born population, chiefly urban, with its high birth rate. 
The Southern divisions generally, show a much greater differ- 
ence in this respect than do any other divisions, the disparity 
arising from large variations in the rural rates, there being no 
pronounced fluctuations in the urban rates. The presence of 
the prolific Negro population in those divisions doubtless 
accounts for this condition. 

With the above division birth rates may be compared the 
estimates of the United States Children's Bureau.* The fourth 
column, Table I, contains these estimates. That for the 
United States in this column results from totaling the number 
of children reported for the various divisions and dividing by 
the population of the United States. The two sets of esti- 
mates are not far apart, save in the last three divisions. The 
author's estimate is, however, supported by the following evi- 
dence: First, the rate for the nation, 28.0, obtained by weight- 
ing the division rural and urban rates is almost identical with 
the national rate, 28.1, secured by obtaining separate birth 
rates on the basis of the total number of rural and urban chil- 
dren under 5 in the whole nation and proceeding to weight 
them. Second, these rates agree with that obtained by treat- 
ing the children of the nation, irrespective of divisions, and of 
the rural and urban communities. Third, the rate of natural 
increase for the United States as determined in the earlier 
part of this paper, is almost identical with that obtained by 
the use of the birth and death rates presented in Table I. 

As has been indicated, the mortality rates contained in the 
United States Mortality Reports, cover only about two thirds 
of the national population, none being available for many 
states and for one entire division. Yet the distribution of the 
area from which reports are made is such that a mortality rate 
may be approximated for neighboring and similar areas. Space 
does not permit of giving the reasons for my estimates for the 
various states that do not report on mortality. Suffice to say, 
I have given each state careful attention. 

•Birth Registration, Monograph No. 1, 3d edition, 1914, p. 18. 
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The mortality estimates in Table I were made on the basis 
of the data given in the Statistical Abstract of the United 
States.* Column 5 presents the simple average of published 
and approximated mortality rates of the states as urban rates 
by divisions, and column 6 contains the same results for urban 
communities by divisions. The rates presented in column 7 
were obtained by weighting the rural and urban rates in col- 
umns 5 and 6. The national rural and urban death rates are 
the average for the five years, 1906-1910, that for the nation 
as a whole represents the weighting of all the division rural 
and urban rates. 

The rates for the West North Central and the Mountain 
divisions seem low. It is possible that they are too low, but it 
is to be remembered that it is altogether probable that both the 
climatic conditions and the age distribution of the populations 
of these divisions are favorable to the existence of low rates. 
The reports of mortality from such states as make reports may 
all be wrong, but the reports we get certainly indicate that 
the conditions of life in those sections favor longevity. 

Columns 8, 9, and 10 of Table I, embody the results, for 
most part, derived from a treatment of the rates contained in 
the columns under Birth Rate and Death Rate. The rural 
column exhibits a relatively steady increase of rates, beginning 
with New England and proceeding toward the Pacific. A 
vast fluctuation in these rates is obvious, those of the West 
South Central and Mountain divisions being from four to 
five times the New England rural rate. It is seen, that 
should the indicated rate persist, the West South Central divi- 
sion would almost double its population in four decades by 
natural increase alone. In the same manner it would require 
New England 200 years to accomplish that result. 

The urban column offers its surprises in that three other 
divisions show as low a rate of natural increase as either New 
England or the Middle Atlantic. Since the Negro population 
in the South is largely a rural population, it is plain that the 
native white stock of the southeastern divisions are multiply- 
ing about as slowly as is that of rural New England. The 
native white stock of urban New England is doubtless in the 

•1913, pp. 74-75. 
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same or even in a less fecund condition, since its urban rate is 
largely sustained by the more prolific immigrant stock. It is 
also noteworthy that the Pacific urban rate is less than that of 
New England. This is partly due to the fact that the popu- 
lation of this division contains an unusually large percentage 
of individuals from 25 to 44 years of age and of unmarried 
males and females. It is probable also that the native stock 
has approximately the same tendency toward infecundity ex- 
hibited in New England and the southeastern cities. 

The national rural and urban rates in each instance are 
derived in the same manner as are the division rural and urban 
rates, by taking the difference between the national birth and 
death rates. It certainly is a matter of surprise that the rural 
rate is almost double the urban rate. The assumption which 
is found repeatedly in published works is that the urban birth 
rate exceeds the rural rate, and the conclusion is usually drawn 
that the natural increase of the former is consequently greater. 

The total rates of natural increase are the weighted aver- 
ages of the rural and urban rates, division by division. As 
in the case of the rural column, a progression is noticed in the 
size of the rates from New England down to the West South 
Central division, a decline occurring after that. The Pacific 
rate approximates that of the Middle Atlantic. That of the 
West South Central division is more than three times that of 
New England and over twice that of the Middle Atlantic or 
the Pacific. Those who believe in economic determinism will 
find comfort in this column, for it is apparent that the rate of 
natural increase largely follows the pressure or freedom from 
pressure of economic opportunities. However, a second 
thought reveals the fact that race and standards of culture 
play a large role, because the highest rates are in the division 
that include the bulk of the Negroes, where heavy breeding 
occurs in spite of their backward economic conditions. 

When the results embodied in the last three columns of 
Table I, especially those of the rural and urban rates, were 
obtained, the writer was inclined to think a huge mistake had 
been made. But a careful and repeated reexamination of the 
data and processes on which the results depend compel him to 
think the findings are essentially true. Should it be said that 
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the birth rates are too high or too low, the reply is that they 
must be so for all of the divisions, for the same method was 
applied to all data alike. And should it be said that the mor- 
tality rates for certain of the divisions are too low, the answer 
is that then they are too low alike for the rural and urban 
communities of the divisions, for the same method was applied 
in every case. The result would be that there might be a 
small modification of urban and rural death rates in some divi- 
sions, and a slight lessening of the natural increase rates in 
general due to a uniform reduction of the birth rates. But 
the results would not be changed greatly. Consequently, 
Table I gives a comprehensive and, I believe, a fairly accurate 
picture of the situation for the United States as a whole, for 
the several divisions, and for rural and urban communities as 
regards the vital facts of natural increase. 

In concluding this treatment of natural increase, I desire 
to remark on the close agreement existing between the rate 
of natural increase, 13.65, to be found at the foot of column 
10, Table I, and that of 13.7 obtained by an analysis of the 
population increase between 1900 and 1910 into its factors of 
emigration, immigration, and native born. The latter per- 
centage, 13.7, was first obtained and the fact that the former 
percentage was so nearly identical was regarded as an indica- 
tion that the methods by which it was secured were reliable. 
To the writer, this agreement is no small evidence that the 
birth rates and the death rates contained in Table I are approx- 
imately correct. Were they considerably modified the result- 
ing rate of natural increase for the nation would, by the amount 
of the modification, fail to agree with the first established rate. 

One of the most interesting undertakings in the field of the 
statistics of population is that which deals with the factors 
that account for growth of population and seeks to accord to 
each one its relative force in producing the change. Little 
of a scientific analytical character has been done toward the 
accomplishment of this object and the territory is practically 
a virgin one. We know relatively nothing in an exact way 
regarding the forces at work in the population of our nation 
until this task is accomplished, and the hope of contributing 
something that will serve as a foundation for further attain- 
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ments in that direction is a sufficient spur to drive a worker 
into this complicated and difficult field. 

The elements that enter into the rural and urban changes of 
our national population in the direction of determining its 
growth are: natural increase, emigration, immigration, incor- 
poration, and rural migration. 

In round numbers the increase of urban population during 
the last census decade was 11,826,000. This is to be credited 
to incorporation, immigration, and natural increase. Had it 
not been for emigration the gain would have been larger. This 
emigration from urban districts amounted to 294,000, there- 
fore the potential urban increase for the decade totals 
12,120,000. 

According to the Census, incorporation means three things: 
the addition of suburban territory to urban districts; the 
growth of rural villages past the 2,500 population point, the 
dividing line between rural and urban communities; and the 
falling back of some urban communities into the rural class. 
During the decade, ending 1910, approximately 813,000 inhab- 
itants passed over into the urban group according to the census 
figures. Computing the increase of this population by apply- 
ing the national natural increase rate already established, the 
final urban increment by incorporation is found to be 924,000, 
or 7.8 per cent, of the urban increase. 

Immigration is the largest factor in accounting for the in- 
crease of urban population. The foreign born population of 
the United States in 1900 was 10,341,276; in 1910, 13,515,886. 
In 1900, 66.8 per cent, of the white foreign born population 
was urban, and in 1910, 72.2 per cent. Consequently the 
urban foreign born in 1900 must have been 6,908,000 and that 
of 1910, 9,745,000. To the former number belongs also that 
portion of the foreign born rural population which became 
urban by 1910, a sum of 111,000, swelling the 1900 urban 
foreign born population to 7,019,000. Since, as we have seen, 
but 80 per cent, of this population remains by 1910, or 5,615,000 
the net immigration for the decade was 4,130,000. Increasing 
this sum by 17.4 per cent., the rate formerly established to 
represent the decennial natural increase of immigrants, it is 
found that the national urban population was enlarged by 
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reason of immigration, by 4,849,000, or 41 per cent, of the 
total urban gain. 

How far is the urban gain in population to be accounted for 
by the natural .increase of the population resident in urban 
districts in 1900? Our urban rate of natural increase has been 
established during the preceding treatment (See Table I, col- 
umn 9). Applying this rate, 8.8 per cent., to the urban popu- 
lation of 1900, 30,797,000, gives 2,710,000 as the amount of 
such natural increase. But since urban populations sustained 
a decennial loss of 294,000 by reason of emigration and since, it 
may be assumed, this loss was sustained chiefly by the popu- 
lation that was present in 1900, the amount of natural increase 
may be diminished by the amount of emigration, leaving a 
balance of 2,426,000 to be assigned to natural increase. This 
represents 20.5 per cent, of the urban decennial gain. 

It is now possible to estimate the amount of rural immigra- 
tion by taking the difference between the sum of the ascer- 
tained factors and the decennial urban increase. In round 
numbers this amount is 3,637,000, or 30.7 per cent. Hence 
we may gather the results in Table II : 

TABLE II. 
FACTORS OF URBAN INCREASE FOR THE UNITED STATES AS A WHOLE, 1900-1910. 



Factor. 


Amount. 


Per Cent, of Urban Increase. 




924,000 
4,849,000 
2,426,000 
3,637,000 


7 8 




41 




20.5 




30.7 






Total 


11,826,000 


100 







The results of this table may be presented in graphic form. 

The proportion of these urban factors to each other differs 
but slightly from that given in the published estimate* pre- 
viously referred to. But my figures vary widely from those 
given by Mr. Earl Clark in his paper "Contributions to Urban 
Growth."f Mr. Clark did not seek, however, to estimate the 
amount net immigration is swelled by its own natural increase 
which is found to represent over 718,000 persons. Neither 

•See QnARTEBLY Publications of the Am. Stat. Assn., Sept., 1915, p. 649. 
t/M(i.,p.671. 
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GRAPH II. RELATIVE FORCE OF FACTORS DETERMINING URBAN IN- 
CREASE IN THE UNITED STATES, 1900-1910. 




did he deal with the factor of incorporation which we have 
seen affects the situation in various ways, although he excludes 
the incorporated population from his total urban increase. 
It may be said further, that he did not have the advantage 
of the detailed results of the work on natural increase of 
population which are presented in this paper. 

It will not be necessary to indicate the detailed calculations 
made in arriving at the results representing the factors con- 
cerned in the rural increase for the United States during the 
decade. The methods and processes were in general similar 
to those involved in the urban analysis. It is well to note, 
however, that both incorporation and rural migration in Table 
II represents rural losses, in addition to the factor, emigration. 
Thus, to secure rural migration, from the sum of immigration 
and natural increase is taken the sum of incorporation, emi- 
gration, and census estimate of rural increase. 

These amounts are as follows: Immigration, 1,290,000; 
natural increase at rate 16.9, 7,638,000; total gain in popu- 
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lation, 8,928,000. From this is taken: Census increase, 
4,151,000*; incorporation, 924,000; emigration, 294,000; total, 
5,369,000. The difference, which represents rural migration, 
is 3,559,000. 

The results of rural analysis for the nation as a whole are 
embodied in the following table: 

TABLE III. 
FACTORS OF RURAL INCREASE FOR THE UNITED STATES AS A WHOLE, 1900-1910. 



Factors. 


Amount. 


Per Cent, of Census Increase. 




1,290,000 
2,861,000 


31.0 




69.0 






Total 


4,151,000 


100.0 







It is observed that only about 37.5 per cent, of natural 
increase of rural communities is devoted to accounting for the 
Census increase, the remainder being accounted for under the 
three factors of loss: emigration, incorporation, and rural 
migration. It must also be noted that the total rural increase 
is not the Census statement of increase but an amount derived 
by subtracting the rural population of 1900 living in territory 
that was rural in 1900 from the rural population living in rural 
territory in 1910. This is made necessary to permit the use of 
the factor of incorporation in estimating the force of rural 
migration. A difference of over 80,000 appears between the 
estimates of rural migration made for rural and urban popu- 
lations. We shall find further variations from both of these 
estimates, as for the other factors, when we arrive at a closer 
analysis of rural and urban populations by divisions. Such 
variations are to be expected because .of some uncertain ele- 
ments in the computations, but it is hoped that they do not 
greatly militate against the value of the estimates. 

It might seem a perfectly simple matter, since the force of 
each of the various factors has been determined for the nation 
relative to urban and rural districts, to apply the results to 
the divisions. But a consideration of a single division reveals 
new difficulties. Thus, how is emigration to be distributed 

♦Abstract 13th Census, 1910, p. 56. 



368 American Statistical Association. [24 

among the several divisions so that each shall have its actual 
amount? And what is to be done with the new element in the 
situation, namely, the interdivision migration of native born 
persons? 

To treat in detail each division, and to do the same for the 
urban and rural districts in each division, would require too 
much space. We shall have to be satisfied with a somewhat 
syncopated handling of a single division and the presentation 
of the results from the other divisions in a comprehensive 
table. Divisions as a whole will first be considered; then a 
treatment of their urban and rural districts will be undertaken. 

I have selected the Middle Atlantic division to illustrate the 
method of making estimates. Any other division would do 
equally well, since a uniform method is employed. The force 
of immigration is ascertained exactly as it was for the nation 
as a whole, and for the national rural and urban districts. 
The net immigration for the decade so ascertained is 2,197,466, 
its natural increase at 17.4 per cent, is 382,000, giving a 
total immigrant contribution beyond the population of 1900 
of 2,579,000. Since the increase of population for the division 
as recorded by the Census was 3,861,214, immigration with its 
natural increase constitutes about 67.0 per cent, of such in- 
crease. 

Since emigration enters into the calculation of the potency 
for natural increase of the 1900 population it must be regarded. 
Had we to consider only accounting for the Census amount of 
increase it might be disregarded. Its consideration also is 
demanded as a foundation for calculations relative to the- 
factor of rural migration to be determined hereafter. 

There is no certain indication for distributing the effect of 
emigration among the divisions. One might expect that the 
drain from some divisions would be proportionately larger 
than from others. I have made calculations for all entire 
divisions, as well as for their respective separate rural and 
urban parts on the basis of several different assumptions. 
The criterion of availability applied to these methods, as also 
of those regarding the various modes of treating interdivision 
migration of native born Americans, has been their effect on 
the amount of rural migration as separately determined for 
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rural and urban regions (Tables 1 1 and III) . In each case, I have 
concluded that the one which secured most nearly identical 
sums of rural migration in the respective divisions when deter- 
mined by the two processes of analysis, rural and urban, was 
the one most nearly correct. As a consequence I have returned 
to my initial plan of distributing the effects of emigration 
among the divisions in proportion to their population, and 
within divisions between urban and rural according to their 
respective populations. 

In 1910 the rural and urban populations of the United States 
were so nearly equal that the sum of emigration was halved 
and an equal portion allotted to city and country alike. Since 
the total amount, not increased by natural gains, was esti- 
mated at 550,000, urban and rural regions would each suffer 
a loss of 275,000. Middle Atlantic urban population in 1910 
formed 32.2 per cent, of the total national urban; hence its 
allowance of emigration was 88,500. In like manner rural 
Middle Atlantic, since its population was 11.3 per cent, of the 
national rural, was assigned 31,050. Since the decennial urban 
rate of natural increase is 9.6 per cent. (Table I) and the 
rural 10.7, the assigned sums are increased to 93,400 and 
32,650, respectively. The urban amount, 93,400, constitutes 
approximately 2.4 per cent, of the Census increase of the divi- 
sion. 

According to the Census report* Middle Atlantic, in 1910, 
had 932,467 more persons born within the division who lived 
outside it than it had native born of other divisions living 
within itself. But compared with the record of 1900, when 
the difference against Middle Atlantic was 1,088,150, the 
division really gained in native born; that is, the division 
was 155,683 better off in 1910 than in 1900. The first assump- 
tion likely would be that the latter amount is the sum we 
need and represents a gain in population. But, as is the case 
with other factors, logical analysis of the situation is found to 
be necessary in order that the true force of the migration of 
this element may be discovered. 

Each division relative to the native born migrant must be 
viewed and treated just as the nation is viewed and treated 

13th Census, Vol. I, p. 693. 
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relative to foreign born. There is an inflow and an outflow, 
births and deaths, and these modifying factors must be meas- 
ured. Hence a double analysis must be made; one for those 
born in the division but living outside for 1900 and 1910, 
and one for those born outside but livingwithin for both dates.* 

For Middle Atlantic in 1900, persons born in the division 
but living outside numbered 1,808,060. These would suffer 
inroads by death during the decade, and I have used the na- 
tional decennial death rate of 15 per cent, for all divisions. I 
consider this better than the separate division mortality rates, 
since there is no way of knowing what length of time the mi- 
grants have been acted on by the local rate. Consequently 
only 1,538,000 are living by 1910. In 1910, those who are 
born in the division but live outside it number 1,881,406. 
The difference, 343,400, between this sum and 1,538,000 rep- 
resents the gain in the number living outside the division. 

In the same manner, persons born outside Middle Atlantic 
living inside in 1900 numbered 719,910 of whom 620,000 are 
living in 1910. Persons of the same character at the 1910 
Census number 948,939, the difference between this and the 
survivors representing a net gain of 329,000. 

These amounts, 343,400 and 329,000, are also influenced by 
the decennial rate of natural increase. For the same reasons 
given for the use of the national instead of the local death 
rate, I chose the national rate of natural increase, 13.7. Apply- 
ing this rate to each amount, they become 367,800 and 352,000 
respectively, wherefore their difference, 15,000, represents the 
loss of native born to other divisions Middle Atlantic sustains. 
Hence what seemed to have been a great loss, the Census 
155,683, by analysis of the situation appears as a small one. 
And the same is true in the case of all eastern divisions whose 
census record appears positive. 

Having ascertained the value of each of the factors, immi- 
gration, emigration, and migration of native born, it is possi- 
ble to discover the amount of natural increase by a new method. 
Since the latter two factors represent losses of the 1900 popu- 
lation, they must be added to the Census increase of 1910 to 
discover what the full potency of the former population act- 

•For CenBus data, 13th Census, Vol. I, p. 692. 
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ually was, giving a total sum of 4,002,264. From this is taken 
immigration, 2,579,000, leaving the amount of natural increase, 
1,423,264. Dividing the latter amount by the population of 
1900, a rate of natural increase of 9.2 for the division is ob- 
tained. By our other method of securing the division rate of 
natural increase, a rate for the Middle Atlantic division of 
10.4 was established. 

When the same method is applied to each of the other divi- 
sions as was just applied to the Middle Atlantic, the data to 
be found assembled in Table IV are obtained. 

Relative to this table of results some remarks are pertinent. 
Lest there be a misunderstanding as to what the totals imply, 
it is sufficient to say, first, that column 5 plus column 7 less 
column 2 should equal the total in column 1. The difference 
is about 23,000. Second, the total in column 2 should equal 
the original total estimated for the United States, 588,000. 
The difference is seen to be slight. Again columns 3 and 4 
should balance, but the difference is only about 5,000. Finally, 
the force of immigration as originally estimated for the nation 
was 6,159,000, as compared with the total of 6,153,000 of 
column 5. A portion of these small differences no doubt are 
due to the use of the slide rule in most of the hundreds of com- 
putations involved in evolving the table. Some of the dif- 
ferences are evidently due to the application of uniform rates 
of death and natural increase to widely differing populations, 
as in the case of immigration and of the native born migrants. 
But considering the complexity involved, it is rather remarka- 
ble that the divergences are not greater. For instance, to 
secure the amount of natural increase for the several divisions 
and the nation involved the treatment of the new factor, 
native born migration, yet the difference between the total 
so secured, 10,429,000, differs from the original estimate, 
10,412,000, by only 17,000. 

Only three divisions, all western, add to their population 
by means of an actual excess of income over outgo of native 
born Americans. Column 6 shows that immigration contrib- 
utes slightly to the increase in the South and Southeast but 
that its force in that direction is preponderent in the North 
and Northeast. 
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Column 8 gives the rates of natural 'increase established by 
the method of division analysis. In general, they confirm the 
findings in Table I, column 10. In four divisions the differ- 
ence of rates is less than 1 per cent., in two others slightly 
more than 1, in two others between 2 and 2.5, and in one 3.9. 
Nor is one set of rates uniformly higher than the other. Thus 
the rates in Table I exceed those in Table IV only in the New 
England, Middle Atlantic, West North Central, Mountain, 
and Pacific divisions. The weighted average for all the divi- 
sions gives practically the same rate of natural increase for the 
United States as obtained by the other method, 13.7 vs. 13.65, 
and agrees with the rate previously established for the nation. 

The difference between the two sets of rates may be due, in 
New England, to the fact that the estimated rate of natural 
increase for immigration is larger than conditions of life in 
that division justify. If this assumption is true, the new rate 
of natural increase for the division population would be in- 
creased by that much. The very large rate in the West South 
Central division may be due to applying the national mor- 
tality rate to the native born migrants treated relative to that 
division, when the local death rate is higher and should have 
some influence in the estimate. However, I know of no means 
of taking such considerations into account. 

The actual contribution" to the division increase as recorded 
in the Census, given in column 10, differs from the amount of 
natural increase. In the first six divisions this contributive 
amount is ascertained by obtaining the difference between the 
Census increase and immigration; in the last three divisions, 
by finding the difference between the Census increase and the 
sum of immigration and native born migration. In the case 
of the East South Central division it is apparent that the 
Census increase would have been over one and a half times 
its actual amount had the native born loss not occurred. 

The factors which enter into the determination of the urban 
increase in each of the various divisions are those discovered 
in making calculations for each division as a whole, together 
with the new elements of incorporation and rural migration, 
both of which entered into the analysis of the national increase 
with respect to urban and rural. The force of the various 
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factors was reckoned much as was the rural and urban gains 
for the nation as a whole. 

The results established by the analysis of these factors de- 
termining urban increase in each of the nine divisions have 
been brought together in the preceding table. 

The amount of emigration and of native born migrants were 
obtained by apportioning the division total in each case (Table 
V, columns 2, 3, and 4) between the rural and urban districts, 
of the division according to their population. As in the dis- 
tribution of emigration among the divisions there seems to be 
no other principle to use in the apportionment. The force of 
immigration is obtained by the treatment of the urban for- 
eign-born of 1900 and 1910 according to the method previously 
developed. The factor of incorporation calls for no explana- 
tion, except that it represents the population in the division 
that became urban between 1900 and 1910,* and that since it 
is involved in the process of reckoning natural increase, accord- 
ing to the meaning adopted in this paper, it cannot be disre- 
garded. The amount of natural increase is found by the use 
of the division rate for urban population (Table I, column 8). 
It is impossible to determine it by a process of exclusion as 
was done in estimating the amount of rural migration. Thus, 
in the Middle Atlantic division, rural migration equals the 
difference between the sums involved in columns 1 to 3 and 
6 to 10, Table V. 

New England gives some difficulty respecting its rural mi- 
gration. If the process applied to the Middle Atlantic divi- 
sion is employed, it is found that not only is there no popula- 
tion left to rural migration, but at the urban rate of increase 
for the division, 7.3 per cent, per decade, there is a deficit of 
nearly 54,000. A similar deficit occurs when the same opera- 
tion is performed for the New England division as a whole. 
Evidently, local conditions make some of the rates established 
inapplicable unless qualified. Which of the factors is over- 
rated, or whether several are involved, there is no cue to 
determine. 

An attempt has been made to estimate what proportion of 
the urban increase of the several divisions is to be assigned to 

•Abstract 13th Census, pp. 56-57. 
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each factor helping toward the gain. The results uniformly 
occur in the columns headed "per cent, of census increase." 
It will be noted that columns 13 and 14 estimate the contribu- 
tive power of natural increase. The same might have been 
undertaken for any of the other factors of increase, instead, 
but it is more appropriate for natural increase, since it aids us 
to see how far natural increase is being displaced by other 
sources of population. In the case of New England, two esti- 
mates are given for natural increase and rural migration; one 
based on the established urban rate for the division; the other, 
on a rate obtained by proportioning the division rate of natural 
increase (Table I, column 10) to the urban part of the division 
population. With the smaller rate, not only are the amount 
and contributive force of natural increase enlarged, but the 
•deficit in rural migration (column 15) is turned into a surplus. 

Should a comparison be made between the totals for columns 
2, 6, 8, and 10, with the estimates for each of the items made 
previously in this paper, it would be found that some varia- 
tions from those estimates appear. Using round numbers for 
the previous and the present computations in their order the 
estimates are: immigration, 4,885,000 vs. 4,849,000; emigra- 
tion, 285,000 vs. 294,000; incorporation, 922,000 vs. 924,000; 
natural increase, 2,721,000 or 2,837,000 vs. 2,710,000; and 
rural migration, 3,405,000 or 3,468,000 vs. 3,637,000 or 
3,559,000. These variations are partly due, presumably, to 
the use of the slide rule and to local conditions which refuse 
to conform to general formula, chiefly the latter. The gains 
and losses due to interdivision migration of native born should 
balance, but it is observed that they are about 84,000 apart. 
It is obviously possible that apportioning this factor to urban 
and rural communities according to population fails to meet 
the exact needs of the situation. 

In using the foreign born population of 1900 and 1910 in 
order to estimate the net immigration for the decade, it was 
necessary to reckon the total number from the number of 
foreign born whites given in the 13th Census.* 

Table VI, which presents the results of a series of estimates 
to discover the force of the various factors determining the 

•See Census 1910, Vol. I, pp. 175. 189, and 781. 
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growth of rural population, calls for little comment. As in the 
case of the urban total, I have made two estimates of the 
amount of natural increase, and of rural migration, for New 
England, based on the two different rates. The employment 
of the lesser rate in both urban and rural analysis gives fairly 
similar amounts of rural migration. 

The sums expressing rural migration in Tables V and VI 
for the several divisions should, of course, be identical. In 
some cases they are very wide apart. I have worked out rural 
migration on the basis of several different kinds of modifica- 
tions of certain factors. Thus I distributed emigration dif- 
ferently, assigning a greater share to certain divisions, and 
to the urban or to the rural in given divisions, than in the 
tables. I also tried interdivisional migration of native born 
according to the untreated census figures and according to the 
different rates of natural increase and of death. But the 
present plan has more nearly reconciled the two series of 
amounts of rural migration. 

Column 6 of Table VI is especially interesting. It is ob- 
served that in three divisions the natural increase amounts to 
several times the actual division increase, that in others it is 
equal to or greater, and that in two the Census expresses a 
deficit, in one of which cases the amount of natural increase is 
over one million. This situation, of course, signifies that the 
other sources of population have been supplanting individuals 
born in the division or that the latter have gone to other divi- 
sions. 

A comparison of the totals of Table VI with similar amounts 
previously estimated, as in the case of the figures in Table III, 
shows these differences: For immigration, 15,000; natural in- 
crease, 168,000; emigration, 3,000; incorporation, 4,500; rural 
migration, 304,000. The total for rural migration differs by 
100,000 to 150,000 from those given in Table V, column 15. 
The division losses and gains also show a variation in totals 
of about 135,000. In a field of such extreme complexity, 
however, and where there is no known means of eliminating 
assumptions, the occurrence of divergences would be antici- 
pated by the statistician. 
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A comparison of the estimates of rural migration and of 
interdivision migration of native born secured by the two sets 
of analyses which were made, the one rural and the other 
urban, is of assistance in explaining how the apportionment of 
the results of migration of native born between urban and 
rural communities may produce great fluctuations. For this 
purpose it is useful to draw those data together in a table. 

TABLE VII. 

RURAL AND URBAN AMOUNTS OF RURAL MIGRATION AND INTERDIVISION MIGRA- 
TION OF NATIVE BORN, BY DIVISIONS. 





Rural Migration. 


Interdivision Migration Native Born. 


Division. 


By 
Rural 
Analysis. 


By 

Urban 

Analysis. 


By Rural Analysis. 


By Urban Analysis. 




Loss. 


Gain. 


Loss. 


Gain. 




44,628 
24,448 
417,634 
797,378 
602,454 
456,010 
363,696 
228,808 
165,944 
218,714 


62,200 
(a) 53,800 
314,579 
857,100 
532,252 
572,161 
382,053 
519,809 

53,218 
174,900 


1,840 

4,380 

326,000 

439,000 

76,900 

373,400 


265,200 
288,600 
434,000 


18,160 
10,620 
362,000 
221,500 
27,100 
83,600 












West North Central 














104,800 




162,200 


Pacific 


572,000 






Total 


3,295,264 

or 
3,275,086 


3,468,272 

or 
3,405,472 


1,087,000 


1,121,520 


839,000 


722,000 







(a) Deficit. 



An inspection of the data in Table VII is sufficient to indi- 
cate that the differences between the amounts of rural migra- 
tion in the first two columns might readily be accounted for 
on the supposition that the effects of interdivision migration of 
native born are not truly apportioned between rural and 
urban communities. Thus, in the West South Central divi- 
sion, the gains, rural and urban, if differently distributed 
between those districts, could easily reconcile the differences 
in the amount of rural migration given by rural and urban 
analysis. In the first two divisions, this is not so true. 
But a different apportionment of emigration losses would be 
sufficient to reconcile the divergencies there. These estimates 
must remain far apart, however, until some method has been 
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found to apportion the results of emigration and migration of 
native born according to the actual events. Meanwhile it 
will be best to state the amount of rural migration occurring 
in the different divisions in terms of the minimum and maxi- 
mum furnished in columns one and two of Table VII. 

Relative to the rural migration of the nation as a whole, we 
have found a range of estimates from 3,275,000 (Table VII, 
column 1), which was the lowest estimate given by rural divi- 
sion analysis, to 3,637,000 (Table II), the maximum, given by 
the analysis of the whole urban population of the nation. 
This is a range of 362,000, or about 10 per cent, of the maxi- 
mum estimate. Perhaps the true estimate, if known, would 
fall somewhere between the two, approximating 3,500,000. 



